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Here, we describe the case of a 9-year-old girl. During the patient’s prenatal period, her mother had
suffered domestic violence perpetrated by the patient’s father. On maternal ultrasonography and mag-
netic resonance imaging, an intraabdominal cystic lesion was detected in the fetus at around the 30th
prenatal week. The patient was delivered normally, and there were no evident anomalies on her body.
Computed tomography with drip infusion cholangiography and percutaneous retrograde transhepatic
cholangiography demonstrated an intrahepatic cyst of approximately 3 cm in diameter, which was
located at S5eS8 and communicated with the conﬂuence of the bilateral hepatic ducts. The cyst is
clinically conjectured to be a solitary intrahepatic biliary cyst. However, it remains possible that the cyst
is a ciliated hepatic foregut cyst or indicates hepatic injury that may have occurred as a result of domestic
violence to the mother. Careful, long-term observation of the patient will be continued to ensure that any
malignant transformation is not missed.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.The use of ultrasonography or magnetic resonance imaging (MRI)
canprenatallyvisualizevariouscongenitaldiseasesas intraabdominal
cystic lesions. These congenital diseases include congenital biliary
dilatation, hydronephrosis, renal cyst, ovarian cyst, mesenteric cyst,
intestinal atresia, and meconium peritonitis. However, the incidence
of congenital hepatic cysts is considered to be very low (0.01%) [1].
In this report, we describe an extremely rare case of a prenatally
detected hepatic cyst communicating with the hepatic duct.1. Case report
The patient is a girl who is currently 9 years old. During the
patient’s prenatal period, her mother had suffered domestic
violence perpetrated by the patient’s father. In the 23rd gestational
week, an epigastric cystic lesion was detected in the fetal abdomen
using maternal ultrasonography. In the 30th gestational week, MRIBY-NC-ND license (http://
ing the manuscript.
þ81 568 22 7494.
(S. Katsuno).
Published by Elsevier Inc. All rightrevealed an intrahepatic or extrahepatic cystic lesion in the fetus
(Fig. 1). On the sixth day of the 38th gestational week, the patient
was born by scheduled cesarean section, which was performed
because the mother had previously undergone cesarean delivery.
The baby girl weighed 2675 g at birth and had an Apgar score of
9 points at both 1 and 5 min after birth. There were no apparent
anomalies on her body. Her respiratory and circulation systems
functioned normally. Her abdomen was soft and ﬂat, without any
palpable masses, and her extremities were normal, in both
appearance and function.
All blood data were consistent with a normal neonate at birth,
and there was no evidence of jaundice, liver dysfunction, or
inﬂammation (Table 1).
After birth, an abdominal ultrasound of the patient revealed an
irregular cystic lesion that measured approximately 3 cm in
diameter. The lesion was located in segments 5e8 (S5eS8) of the
liver, had a clear border, showed posterior echo enhancement, and
appeared to contain biliary sludge. We observed mild dilatation of
the intrahepatic bile ducts near the porta hepatis. The cyst was
adjacent to both the gallbladder and themiddle hepatic vein, which
was mildly displaced to the left on Doppler ultrasonography. No
blood ﬂow was detectable in the cyst, and no dilation of the
extrahepatic bile duct was evident (Fig. 2).s reserved.
Fig. 1. Maternal ultrasonography and magnetic resonance imaging before the birth of
the patient. An intrahepatic or extrahepatic cystic lesion is apparent in the fetus (ar-
rows). Hydramnios is not seen.
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possibility was soon rejected for the following reasons: (1) the cyst
was intrahepatic and adjacent to the middle hepatic vein, (2) no
dilatationwas observed in the extrahepatic bile duct, (3) the patient
did not have jaundice or liver dysfunction, and (4) the patient did
not have hyperamylasemia or inﬂammations. Accordingly, we
made preparations for further examination: computed tomography
(CT), upper gastrointestinal series, hepatobiliary scintigraphy,
magnetic resonance cholangiopancreatography (MRCP), and
percutaneous antegrade transhepatic cholangiography (PTC).
On drip infusion cholangiography CT (DIC-CT), inﬂuxes of
contrast mediumwere observed in the cyst and the gallbladder. No
other lesions were detected in the liver, and no dilation of the
extrahepatic bile duct was observed. A three-dimensional DIC-CT
image reconstruction displayed the enhanced cyst, located just
between the bilateral hepatic ducts. The cyst had an enhanced
density that was almost identical to all major components of the
bile duct system, including the bilateral hepatic ducts, cystic duct,
and common bile duct, except the gallbladder (Fig. 3).
Upper gastrointestinal series showed good passage through the
upper gastrointestinal tract and no enlargement of the duodenal C-
loop.
Hepatobiliary scintigraphy with technetium-99m Sn-N-pyr-
idoxyl-5-methyltryptophan (99mTc-PMT) demonstrated normal
accumulation of radioisotope in the porta hepatis, a cold area nearby
and normal excretion of radioisotope to the duodenum (Fig. 4).Table 1
Laboratory data at birth.
WBC 12,200/mm3
RBC 390  104/mm3
Hb 14.7 g/dl
Ht 43.7%
Plt 36.5  104/mm3
CRP 0.01 mg/dl
TP 5.6 g/dl
Alb 3.7 g/dl
T.Bil 2.44 mg/dl
D.Bil 0.56 mg/dl
AST 26 IU/L
ALT 6 IU/L
ALP 544 IU/L
LDH 258 IU/L
AMY 10 IU/L
Lipase 7 mg/dlMRCP demonstrated an irregular cystic mass, which had an in-
tensity that was almost identical to the intensities of the gallbladder
and the common bile duct. The connections between the cyst and
bile ducts were not obvious (Fig. 5).
PTC was performed under general endotracheal anesthesia 2
months after the patient’s birth. A greenish bilious ﬂuid (7 mL) was
aspirated from the cyst; it was not mucinous. Although the contrast
medium sequentially revealed the cyst, the bilateral main hepatic
ducts, gallbladder, common bile duct, and duodenum, some
branches of the main bile ducts could not be identiﬁed. The pres-
ence of a very narrow communication between the cyst and the
conﬂuence of the bilateral hepatic ducts was conﬁrmed by PTC
(Fig. 6).
Biochemical investigation of the ﬂuid aspirated during PTC did
not indicate reﬂux of pancreatic juice. Instead, results indicated the
presence of bile in the cyst (Table 2). The day after PTC was per-
formed, ultrasonography revealed that the cyst had entirely
recovered its original size and conﬁguration.
Because the patient did not manifest any symptoms and blood
panels did not suggest any disorders, no additional testing was
performed. At present, the patient is healthy and displays normal
growth and development. She has no clinical symptoms or
abnormal characteristics (for example, jaundice, abdominal pain, or
liver dysfunction). The cyst has not changed in size, although the
patient has grown considerably, and the intrahepatic duct dilata-
tion has already disappeared from ultrasound results. Currently, the
patient is thought to have a variety of congenital hepatic cyst
communicating with the bile ducts. She has been carefully followed
up as an outpatient.
2. Discussion
Although congenital intraabdominal cystic lesions occasionally
arise in fetuses or neonates, most of these lesions are extrahepatic
and, indeed, lesions in the liver are extremely rare [1]. We suggest
three possible etiologies for our case.
First, this case appears to be consistent with a solitary intra-
hepatic biliary cyst (SIBC). Nonparasitic liver cysts are classiﬁed into
solitary or multiple cysts [2], and the solitary liver cysts (SLCs) are
further categorized as simple solitary liver cysts or SIBCs [3] (Fig. 7).
A few etiologies have been suggested for SLCs, namely, they may
result from the obstruction of an aberrant bile duct caused by
infection, vascular disruption of the fetus, or overdevelopment of
the intralobular bile ducts [2e8]. In addition, Soyer et al. [2]
hypothesized that insufﬁcient drainage of the hypoplastic bile
ducts accompanied by stenosis in some regions may cause dilata-
tion of the bile pool, which results in an SIBC.
SLCs are usually asymptomaticdtheir symptoms do not mani-
fest until patients are in their forties or ﬁfties [2] and neonatal cases
are extremely rare [4]. The antero-inferior segment of the right
hepatic lobe is the most frequent site of SLC [2,4], which is
consistent with the ﬁndings in our case. Furthermore, it is possible
that SLCs develop connections to the biliary tracts.
Soyer et al. [2] reported a case of a newborn with SIBC that
required an urgent laparotomy because of its progressive enlarge-
ment. They were able to demonstrate the presence of a connection
between the cyst and the biliary tree on retrograde cholangiog-
raphy via the common bile duct or anterograde cavitography;
however, we found that anterograde cavitography could accurately
determine that the cyst was near the bilateral hepatic ducts and,
indeed, had a short connection with their conﬂuence. In our case,
DIC-CT could also indicate the connection. These ﬁndings suggest
that SIBC may originate from the biliary system.
Alternatively, the patient’s lesion may be a ciliated hepatic
foregut cyst (CHFC), which is an extremely rare congenital lesion of
Fig. 2. Abdominal ultrasonography at birth. (A), (B) An irregular cystic lesion of approximately 3 cm in diameter, extending from the S5 to S8 of the liver with a clear border, posterior
echo enhancement and sludge. (C) The cyst is located adjacent to the middle hepatic vein (MHV), which is mildly displaced to the left on Doppler ultrasonography.
Fig. 3. DIC-CT. (A), (B) Inﬂuxes of contrast medium into the cyst and the gallbladder are apparent. (C) A three-dimensional image reconstruction demonstrates the enhanced cyst
just between the bilateral hepatic ducts. The cyst has an enhanced density, almost identical to all major components of the bile duct system, including the bilateral hepatic ducts, the
cystic duct, and the common bile duct, except the gallbladder. GB: gallbladder; CBD: common bile duct; CD: cystic duct; RHD: right hepatic duct; LHD: left hepatic duct.
Fig. 4. Hepatobiliary scintigraphy with technetium-99m Sn-N-5-methyltryptphan demonstrates normal accumulation of radioisotope in the porta hepatis (B), a cold area nearby (A)
and normal excretion of radioisotope to the duodenum (C).
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Fig. 5. MRCP shows an irregular cystic mass, which has an intensity that was almost identical to the intensities of the gallbladder and the common bile duct. The connections
between the cyst and the bile ducts are not evident. GB: gallbladder; CBD: common bile duct.
Fig. 6. PTC sequentially visualized the cyst, the bilateral hepatic ducts, the gallbladder, the common bile duct, and the duodenum. The presence of a very narrow communication
between the cyst and the conﬂuence of the bilateral hepatic ducts was conﬁrmed by the PTC (arrow head). GB: gallbladder; CBD: common bile duct; Duo: duodenum.
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ﬁrst described by Friedreich [9] in 1857 and was given its present
name by Wheeler and Edmondson [10] in 1987, based on the his-
topathological features of viscous or mucinous ﬂuid contained in
the cyst, pseudostratiﬁed ciliated columnar epithelium, bands of
smooth muscle ﬁbers, subepithelial connective tissue, and a ﬁbrous
external capsule.
CHFCs are believed to arise from a remnant of the embryonic
foregut. At the end of the third gestational week, the ventral cranial
foregut develops into the esophagus, the trachea, the bronchial and
brochiolar tree, and the lung buds. During the fourth gestational
week, the ventral caudal foregut is altered into the liverTable 2
Biochemical data of the aspirated ﬂuid.
T.Bil 9.4 mg/dl
D.Bil 7.21 mg/dl
AST 24 IU/L
ALT 1 IU/L
ALP 1159 IU/L
g-GTP 1373 IU/L
AMY 1 IU/L
Lipase 13 mg/dldiverticulum. An abnormal bronchiolar budding could migrate into
the liver through the pleuroperitoneal canal, forming a CHFC
[10e13]. Therefore, the histopathological ﬁndings of CHFC are
similar to those of an esophageal or a bronchogenic cyst.
Yoshida et al. [14] analyzed 80 cases of CHFC and found that the
average age of presentation was 51.3 years (range, 5e82 years), theFig. 7. Classiﬁcation of nonparasitic liver cyst.
S. Katsuno et al. / J Ped Surg Case Reports 2 (2014) 454e458458male to female ratio was 1:1, and that the majority of CHFCs were
localized in the left lobe (65.2%) of the liver, especially in S4
(54.5%)dan observation that differs from the present case.
One case of surgically treated CHFC communicating with the
gallbladder has been reported [15]. In our case, the lesion com-
municates with the hepatic duct and does not contain viscous or
mucinous ﬂuid. Although CHFC is believed to be a benign entity,
three cases have been described in which a squamous cell carci-
noma ultimately developed [16e18].
As an alternative to SIBC and CHFC, domestic violence may have
been responsible for the lesion in our patient. Of all pregnant
women, 22e35% suffer from domestic violence [19], and 17%
experience blunt traumas of some kind, including motor vehicle
accidents, falls, and domestic violence [20,21]. However, Baskett
et al. [22] reported that the incidence of signiﬁcant fetal trauma
during pregnancy was rare (2.0%) and is more likely to result from
labor or assisted vaginal delivery than from injuries to the mother.
Although the fetus is protected from direct force by maternal
structures and amniotic ﬂuid [23], a blunt trauma to the abdomen
during pregnancy can result in intracranial hemorrhage, hemo-
thorax, hemopericardium, low body weight, distress, or the death
of fetus if the impact greatly increases the pressure in the uterus
[24e26].
There have been no reports of congenital anomaly of the liver
resulting from fetal injuries sustained during domestic violence.
The patient’smother had suffered domestic violence perpetrated by
her husband. The mother had received repetitive blows to her
abdomen, even during the patient’s gestational period. It is possible
that these assaults induced a rupture of the hepatic duct, resulting
in a biloma in the hepatic parenchyma or an intrahepatic hema-
toma in the fetus, which could rupture the bile duct as part of the
degenerative process.
To conﬁrm the diagnosis of our case, histopathological evalua-
tion based on ﬁne-needle or surgical biopsy will likely to be
necessary in the future. However, except for the ultrasound ﬁnd-
ings, no abnormal test results or clinical symptoms have man-
ifested; therefore, more invasive examinations have not been
performed. Although the majority of intraabdominal cystic diseases
can be surgically treated after birth, the close proximity of the cyst
and the hepatic duct presents an obstacle to treatment in our case,
and we are carefully considering the treatment options. If the cyst
increases in size, a cysto-enterostomy with Roux-en Y anastomosis
may be considered. When our patient grows up and her hepatic
ducts thicken, a partial hepatectomy accompanied by suturing the
ﬁstula may be an appropriated choice of treatment. Until then, we
will ensure careful long-term observation so that serious compli-
cations, such as a malignant transformation, are missed.
3. Conclusions
We presented an extremely rare case of a congenital hepatic cyst
communicating with the hepatic duct, which was especially sus-
pectedof SIBC. To conﬁrm thediagnosis, histopahological evaluation
will be essential in the future. We must keep on careful long-term
observation on her not to miss malignant transformation.
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